Photometric (BV I) and redshift data corrected for streaming motions are compiled for 111 "Branch normal", four 1991T-like, seven 1991bg-like, and two unusual supernovae of type Ia. Color excesses E(B−V ) host of normal SNe Ia, due to the absorption of the host galaxy, are derived by three independent methods, giving excellent agreement leading to the intrinsic colors at maximum of (B − V ) 00 = −0.024±0.010, and (V −I) 00 = −0.265±0.016 if normalized to a common decline rate of ∆m 15 = 1.1.
in the path length to the SN in the host galaxy is different from the local Galactic law, a result consistent with earlier conclusions by others.
Improved correlations of the fully corrected absolute magnitudes (on the same arbitrary Hubble constant zero point) with host galaxy morphological type, decline rate, and intrinsic color are derived. We recover the result that SN Ia in E/S0 galaxies are ∼ 0.3 magnitudes fainter than in spirals for possible reasons discussed in the text. The new decline-rate corrections to absolute magnitudes are smaller than those by some authors for reasons explained in the text.
The four spectroscopically peculiar 1991T-type SNe are significantly overluminous as compared to Branch-normal SNe Ia. The overluminosity of the seven 1999aa-like SNe is less pronounced. The seven 1991bg-types in the sample constitute a separate class of SNe Ia, averaging in B two magnitudes fainter than the normal Ia.
New Hubble diagrams in B, V , and I are derived out to ∼ 30 000 km s −1 using the fully corrected magnitudes and velocities, corrected for streaming motions. Nine solutions for the intercept magnitudes in these diagrams show extreme stability at the 0.04 mag level using various subsamples of the data for both low and high extinctions in the sample, proving the validity of the corrections for host galaxy absorption. -The same precepts for fully correcting SN magnitudes we shall use for the luminosity recalibration of SNe Ia in the forthcoming final review of our HST Cepheid-SN experiment for the Hubble constant.
Subject headings: distance scale -galaxies: distances and redshifts -supernovae: general
INTRODUCTION
This is the third paper of a series whose purpose is to prepare for the projected final summary review of our 1991-2001 Hubble Space Telescope experiment to determine the Hubble constant by calibrating the absolute magnitude of type Ia supernovae. The method used in this observing program has been to measure Cepheid distances to the host galaxies by (1) correcting the raw Cepheid photometric data for reddening to determine the true distance moduli of the parent galaxies using an adopted Cepheid period-luminosity relation and (2) correcting the SNe data for their own intrinsic and extrinsic reddening and absorption values, plus all known second-parameter corrections for light-curve inhomogeneities.
The first two papers of this preparatory series concerned revisions in the Cepheid P-L relation and its lack of universality from galaxy to galaxy, showing significant differences in the P-L slope and zero point between the Galaxy ) and the LMC (Sandage et al. 2004) .
Following the emergence of SNe Ia as powerful standard candles (Kowal 1968) , it became increasingly clear as the accuracy of the data became better that the dispersion in the SNe Ia absolute magnitude at maximum became smaller with each advance in the accuracy of the data (Sandage & Tammann 1982 , 1993 Saha et al. 1997) , and also with the application of corrections for light-curve inhomogeneities that had been found and subsequently systematically improved (Pskovskii 1967 (Pskovskii , 1971 (Pskovskii , 1984 Barbon et al. 1973; Phillips 1993; Sandage & Tammann 1995; Hamuy et al. 1995 Hamuy et al. , 1996a Tripp 1998; Phillips et al. 1999; Riess et al. 1999; Jha et al. 1999; Tripp & Branch 1999; Parodi et al. 2000; Tonry et al. 2003 ; also Sandage et al. 2001 for a review).
The purpose of this third paper of the series is to update the discussion by Parodi et al. (2000) on reddening, absorption, and second parameter corrections (decline rate, color, galaxy type) to the SNe Ia light curves, and to determine a revised Hubble diagram based on these corrections using the totality of the modern SNe Ia photometry available to date. The sample here consists of 124 supernovae compared with the sample of 35 SNe Ia used by Parodi et al.. The organization of the paper is this:
(1) The photometric data for 124 SNe Ia are compiled in § 2 from the extensive literature, together with the types and recession velocities of their host galaxies (Table 1) . (2) The intrinsic colors (B − V ) 00 max , (B − V ) 00 35 (i.e. 35 days after B maximum), and (V −I) 00 max are derived in § 3 from 34 normal SNe Ia which have occurred in E/S0 galaxies or in the outer regions of spiral galaxies and which are assumed -after correction for Galactic reddening -to suffer no reddening in their host galaxies.
(3) After correction for Galactic reddening, the reddening of the normal SNe Ia due to the host galaxy is derived by three independent methods in § 4, leading to the intrinsic (unreddened) colors of each of the SNe. These corrected data are listed in Table 3a .
(4) New absorption-to-reddening ratios for that part of the reddening due to the host galaxy are derived in § 5, leading to the absorption corrections to the observed SN apparent magnitudes (also corrected for the K-term effect due to redshift). The absorption-free magnitudes are also listed in Table 3a .
(5) New dependencies of the fully corrected SN magnitudes on galaxy type, decline rate ∆m 15 , and intrinsic color are derived in § 6. Magnitudes m (6) A discussion is made in § 7 of the photometric properties of the small group (15% of the total sample) of peculiar SNe Ia, i.e. SNe-91T, SNe-99aa, SNe-91bg (named after their eponymous prototypes), and two singular objects (SN-2000cx, SN-1986G) , with the conclusion that SNe-91T, including SNe-99aa, are brighter than normal SNe Ia by 0.3 and 0.2 mag, respectively, even if normalized to ∆m 15 = 1.1, while SNe-91bg are underluminous in B by 2 mag.
(7) Hubble diagrams using m corr BV I are derived for various subsamples of normal SNe Ia in § 8, together with the rms magnitude deviations for each of the subsamples used. The robustness of the solutions is emphasized.
(8) Twelve principal research points made in the paper are summarized in § 9.
The conventions used here are these: Colors (X − Y ) max are always (X max − Y max ). (X−Y ) 0 stands for colors corrected for Galactic reddening, (X−Y ) 00 for colors corrected for Galactic reddening and reddening in the host galaxy. Absolute magnitudes M BV I and all listed distance moduli are calculated from the redshift using a flat universe with Ω matter = 0.3, Ω Λ = 0.7 with an arbitrarily assumed Hubble constant of H 0 = 60 km s −1 Mpc −1 . None of the conclusions as to magnitude corrections and trends of the second-parameter corrections depend on H 0 , hence there is no loss of generality using any assumed value.
THE DATA
A list of 19 "local" (v 220 < 2000 km s −1 ) and 94 "nearby" (v CMB 30 000 km s −1 ) supernovae of Type Ia (SNe Ia) after 1985 with available maximum magnitudes in B and V , and, if possible in I, is given in Table 1 . The list aims to be complete as to published template-fitted maximum magnitudes in B and V , however the few nearby SNe Ia with not so well observed lightcurves by Germany et al. (2004) are not considered. Eleven earlier SNe Ia (9 "local" and 2 "nearby") with useful photometry are added. Table 1 is subdivided into a) 111 spectroscopically "normal" SNe Ia in the sense of Branch et al. (1993) including objects which are not spectroscopically confirmed but share the photometric properties of normal SNe Ia (which is assumed here in first approximation also for the seven 1999aa-like objects); b) the four SNe-91T which are spectroscopically peculiar at early phases (Saha et al. 2001a; Li et al. 2001b) ; in addition included is the unique object SN 2000cx whose spectrum resembles SN 1991T at least near maximum phase Candia et al. 2003) ; and c) the seven SNe-91bg objects which constitute a homogeneous sub-class with very fast decline rates (∆m 15 ≈ 1.9), and which are quite red and underluminous at maximum. Also included here is SN 1986G; it has, however, a faster decline rate and much of its apparent redness is 
THE INTRINSIC COLOR OF SNe Ia
It is expected that SNe in early-type galaxies (S0 and earlier) as well as far outlying SNe in spiral galaxies suffer negligible reddening. In the case of SNe Ia in spiral galaxies we require that their distance r from the center of the host galaxy be larger than 0.4r 25 , where r 25 is the isophote corresponding to 25 mag per arcsec 2 (cf. Parodi et al. 2000) . A complete list of 34 such SNe Ia is given in Table 2 (omitting only the 0 , all corrected for Galactic reddening (taken from column 10 of Table 1 ), are listed in Table 2 . For the derivation of (V −I) 0 it was assumed that E(V −I) Gal = 1.3E(B−V ) Gal . The distribution of the colors is shown in Figure 1 , their dependence on the decline rate ∆m 15 in Figure 2 .
Since the SNe in Table 2 are assumed to suffer no reddening in their host galaxies, their Galactic absorption-corrected colors (X − Y ) 0 are equal to the colors (X − Y ) 00 corrected for Galactic and host galaxy reddening. The assumption of zero reddening is supported by several arguments. (a) If one assumes that the average error of B max and V max is 0.05, then Table 2 . SNe Ia with minimum reddening. the observed scatter of σ B−V = 0.07 mag in Table 2 is fully explained by these errors. In that case the distribution of (B−V ) 00 max in Figure 1a must be Gaussian, which is statistically acceptable in spite of the four very blue SNe Ia with (B −V ) 00 max < −0.12. (b) As Figure 1 shows, the color distribution of the SNeIa in Table 2 is skewed Table 2 are uncorrelated (in fact insignificantly anti-correlated); in case of absorption in the host galaxies both values would be redder than average. (d) If the spread in color in Figure 1a was due to absorption, the absolute magnitudes M B would correlate with the color (B −V ) 0 max from column 5 with a slope of R B = 3.65, whereas an insignificant slope of 0.137 ± 0.904 is observed.
The least squares solutions of the data in Figure 
The dependence of (B−V ) 00 max on ∆m 15 in equation (1) is weaker than suggested by Phillips et al. (1999) , Nobili et al. (2003) , and Altavilla et al. (2004) . In fact the dependence is only marginally significant. Yet it is adopted here at face value. -The similarity of SN Ia spectra at t B = 35 d and the similar slopes of the color curves at this late phase have led Lira (1995), Riess et al. (1996) , Phillips et al. (1999) , and Altavilla et al. (2004) to assume that (B −V ) 00 35 is independent of ∆m 15 . However, equation (2) shows this color to become bluer with increasing ∆m 15 at a significance of 2σ. -The (V −I) Having argued that SNe Ia in Table 2 are essentially redding-free, it is nevertheless clear that their reddening is not exactly zero. Their true colors must therefore be slightly bluer than expressed in equation (4). We will return to this point in § 9 where it is stressed that any rest reddening is inconsequential for the use of SNe Ia as standard candles as long as they are reduced to some uniform color.
THE REDDENING OF SNe Ia IN THEIR HOST GALAXIES
The reddening E(B−V ) host of SNe Ia at maximum phase due to selective absorption in the host galaxy is determined in three different ways.
The Reddening in the Host Galaxy from (B −V )

max
The reddening in the host galaxy is given by
E(B − V ) max follows for all SNe Ia in Table 1a and tentatively for the peculiar SNe Ia in Table 1b by inserting the apparent magnitudes and the Galactic reddening from columns 6, 7, and 10 in Table 1a ,b and by taking the intrinsic color from equation (1) . The resulting E(B −V ) max are given in column 11 of Table 1a & b.
The Reddening in the Host Galaxy from the Tail Colors (B −V )
35
Color excesses E(B−V ) 35 at phase t B = 35 days were kindly provided by S. Jha for 59 SNe Ia in Table 1a . He has based them on an adopted intrinsic tail color of (B−V ) 00 35 = 1.055 for all SNe Ia. Additional tail color excesses were published by Phillips et al. (1999) and Altavilla et al. (2004) . They are in a slightly different system as those by Jha. In a first step the Altavilla excesses were transformed into Jha's system by the regression 
Since the intrinsic color (B−V ) 00 at maximum must not be a function of reddening it follows from equation (8) that
The resulting values E(B −V ) max 35 are listed in Table 1a , column 12. The excesses from equations (5 & 9) are compared in Figure 4 . The agreement is satisfactory with no systematic differences.
The excesses E(B−V ) max 35 for four peculiar SNe Ia in Table 1b are given in parentheses. They are smaller on average than their excesses from (B −V ) max , suggesting that they are redder at t B = 35 d than normal SNe Ia (see also § 7.1). The excesses E(B − V ) max 35 of the SN 1991bg-like SNe in Table 1c have not been used, but they are consistent with the assumption that these SNe in early-type galaxies are almost reddening-free.
The Reddening in the Host Galaxy from (V −I)
max
A third possibility to determine the reddening E(B−V ) in the host galaxy is provided by the magnitudes V max and I max in Table 1a & b, columns 7 & 8. We note
where E(V − I) = 1.3E(B − V ) is adopted for the Galactic reddening. If one inserts the intrinsic colors from equation (3), with the ∆m 15 -values appropriate for each SN Ia, into equation (10) one obtains E(V −I).
Since E(B−V ) is required, not E(V −I), the latter must be converted into the former. 
The color excesses E(B − V )
max , listed in column 13 of Table 1 , are compared with the mean of the excesses E(B −V ) max and E(B −V ) max 35 in Figure 6 . Again the agreement is satisfactory.
The Adopted Reddening in the Host Galaxies
In view of the consistency of the color excesses E(B−V ) max , E(B−V ) max 35 , and E(B− V ) V−I max they are averaged with equal weights. The means are adopted as the best estimates of the reddenings in the host galaxy, E(B − V ) host . The values of E(B − V ) host are listed in Table 3 , column 2. The ensuing colors (B −V ) 00 max , fully corrected for Galactic and host galaxy reddening, are in column 3. In order to free the (V −I) 0 colors from the host galaxy reddening the relation between E(V −I) host and E(B−V ) host is needed. It is obtained from Figure 7 , where (V −I) 0 is plotted versus E(B −V ) host . The figure yields (slightly rounded)
which we adopt. The conversion factor is consistent with equation (11), but here E(B−V ) host has high weight being the mean of three determinations. The rms dispersion of E(B−V ) host , if based on the three determinations, is 0.043 mag. 
Test of the K-Correction
The template-fitting of the SN light curves by the method of Hamuy et al. (1996c) is applied in a way as to compensate the K-correction, i.e. the effect of the redshifts z on the magnitudes and colors, in a single step. To verify the success of the method we plot the adopted colors (B −V ) 00 max 15 and (V −I) 00 max 15 , normalized to ∆m 15 = 1.1, against log cz in Figure 8 . Any dependence is hardly significant and is neglected in the following.
THE ABSORPTION-CORRECTED MAGNITUDES OF SNe Ia
The Galactic Absorption
The Galactic reddenings of Schlegel et al. (1998) are converted into absorption values A B , A V , and A I by means of conventional absorption-reddening ratios of R B = 4.1, R V = 3.1, and R I = 1.8 (hence E(V −I) = 1.3E(B−V ) as used in § 3). The resulting absorption values are subtracted from the observed SN magnitudes to obtain B 0 , V 0 , and I 0 at maximum.
Conventional values of R have been adopted because the available range of E(B−V ) Gal is too small to derive meaningful Galactic R values from the SNe Ia themselves. 
The Absorption in the Host Galaxy
Previous attempts to correct SN magnitudes for absorption in the host galaxies have frequently assumed conventional (Galactic) values of R BV I , although Branch & Tammann (1992, and references therein) have argued for significantly smaller values. More recent determinations are (quoted R V values are transformed here to R B by R B ≡ R V + 1) R B = 3.55±0.30 , 2.09 (Tripp 1998 ), 3.5±0.4 (Phillips et al. 1999 ), 2.8 , 3.88 ± 0.15 (Wang et al. 2003) , 3.5 ). The present large sample of SNe Ia is well suited for an independent determination of the average value of R BV I of extragalactic SNe Ia.
For this purpose the absolute magnitudes M 0 BV I , based on H 0 = 60 and corrected only for Galactic absorption, are plotted against the values of the host galaxy reddening E(B −V ) host as listed in column 13 of Table 1 ( Figure 9 ).
The SN sample used here is called in the following the "fiducial" sample. It contains the 62 (58) SNe Ia in Table 1a with B, V (and I) magnitudes and with 3000 < v CMB < 20 000 km s −1 . It excludes SN 1996ai which suffers excessive absorption in its host galaxy (see Table 1a ). It also excludes five SNe Ia, which deviate by more than 2σ M . The apparently normal SN 1999ej is too faint for unknown reasons by 3σ M . SN 1992ag is very red at t 35 , causing its tail excess E(B−V ) max35 to be large, which in turn makes (B−V ) 00 max exceptionally blue and the absolute magnitude very bright (cf. Table 1a and 3). It is believed that either its color (B − V ) 0 35 is in error or its light curve is peculiar. If the color excess was based only on the color at maximum its absolute magnitude would become normal. The overly bright SN 1997cw is suspicious not so much because its photometry begins only 16 days after B maximum, but because it was classified as SNe-91T (Berlind et al. 1997) , which is now revised to SNe-91T/99aa . Also the very luminous SN 1998ab and 1999dq are of type SNe-99aa ). The properties of this new class of SNe Ia and their overluminosity are taken up again in § 7.1.
Four other less overluminous SNe-99aa, designated with a dagger † in Table 1a , are kept in the sample of normal SNe Ia. The reason is that they can be isolated only from pre-maximum spectroscopy, which is lacking for many objects in Table 1a . Thus a few of the "normal" SNe Ia may actually belong to the elusive class of SNe-99aa without having as extreme luminosities like SN 1997cw, 1998ab, and 1999dq. As shown by the equations in Figure 9 the resulting values of R BV I are about 3.6, 2.4, and 1.2. However, these values are still open to criticism. As will be shown below SNe Ia in E/S0 have lower intrinsic luminosities and less extinction than average. Therefore there is some dependence of M 0 BV I on E(B−V ) which cannot be attributed to absorption, but which is due to the intrinsic underluminosity of SNe Ia in early-type galaxies. This type-dependent effect can be compensated by the decline rate ∆m 15 in § 6.2. The interplay of R and ∆m 15 requires therefore a simultaneous solution which is given in equation (15) 
The R values here are in addition adjusted to fulfill the condition R B − R V = 1. They are quite close to the provisional values in Figure 9 . It is also satisfactory that they agree quite well with those by other authors cited above.
If one assumes that the highly reddened SN 1996ai is a normal SNe Ia with average luminosity and that its peculiar motion is 200 km s −1 , one finds R B = 3.0 ± 0.4 from this single object.
The solutions in Table 4 for R V and R I imply a ratio E(V −I)/E(B−V ) = R V − R I = 1.21 ± 0.26, which may be compared with 1.32 ± 0.07 from equation (12). The small error of the latter value is due to the fact that its determination is independent of any assumed value of R, which is notoriously difficult to determine. It is noted that the adopted value of 1.30 is the same as the conventional Galactic value of 1.3.
The values of E(B −V ) host (Table 3 , column 2) were multiplied with the R BV I values in equation (13) to be subtracted from the apparent magnitudes B, V , and I (Table 1, Table 3 .
THE DEPENDENCE OF SN LUMINOSITIES ON OTHER PARAMETERS
The Dependence of SN Luminosities on Galaxy Type
If one plots the absolute magnitudes M 00 V as introduced in § 5, but now also corrected for absorption in the host galaxy and without the ∆m 15 correction, against the Hubble type of the host galaxy, a clear correlation emerges between SN luminosity and the Hubble type as first shown by Hamuy et al. (1996a Hamuy et al. ( , 2000 , the SNe Ia in early-type galaxies being fainter by ∼ 0.3 mag than in late spirals ( Figure 10 ). The obvious conclusion is that young populations produce brighter SNe Ia.
Yes, but why? The most secure conclusion from the data, which are beyond doubt (Hamuy et al. 1995; Saha et al. 1997 Saha et al. , 1999 Parodi et al. 2000; Sandage et al. 2001, Fig. 6) , is that different channels of SNe Ia production exist between most SNe Ia in E/S0 galaxies compared with most SNe Ia in spirals. Both channels are fed by old, highly evolved stars near one solar mass that are in close binaries. By one of two processes (mass transfer from a normal star to a white dwarf, or mergers of two white dwarfs due to orbital energy loss caused by gravitational radiation nudging one or both stars over the Chandrasekhar limit), catastrophic collapse eventually occurs, but with different gestation times. Hence, the delay times differ for progenitor formation to explosion, according to the process. The consequence is that the star formation rates of the initial progenitors differ between E/S0 galaxies and spirals (E/S0 with a single burst of star formation early on; spirals with a more continuous star formation rate). Hence, the average delay times differ between E/S0 and spirals (L. Greggio, private communication), making a difference in the Fe production rate, hence a chemical composition difference. This expected chemical composition difference apparently affects the absolute magnitude at maximum in the SN explosion, as suggested by Hamuy et al. (2000) .
The Dependence of SN Luminosity on Light Curve Parameters
Since also the decline rate is a function of the Hubble type, one expects a correlation between the luminosity and the decline rate as well. This Pskovskii effect was first quantified by the decline rate parameter ∆m 15 by Phillips (1993) is in fact even tighter than the one in Figure 10 ; it is shown in Figure 11 . The normalization to ∆m 15 = 1.1 corresponds roughly to the median value of normal SNe Ia. The magnitudes M 00 BV I are corrected for Galactic and internal absorption described in § 5.
Since α and R and hence M 00 are not quite independent, as discussed in § 5.2, these quantities must be simultaneously solved for. The corresponding regression with two independent variables takes the form of
where the constant term, M 00 BV I15 , is the mean absolute magnitude of SNe Ia, corrected for Galactic and host galaxy absorption and reduced to ∆m 15 = 1.1. Least-squares solutions for the same fiducial SN sample as used for Figure 9 give the values of α BV I , R BV I , and M 00 BV I15
as shown in Table 4 .
The values of α BV I in Table 4 will be adopted in the following. The dependence of M 00 BV I = M 0 BV I − R BV I E(B−V ) host on ∆m 15 is illustrated in Figure 11 , where α BV I appears as the slope of the correlation.
The values of R BV I in Table 4 differ slightly from the values in equation (13), which we have adopted as the final ones, because the latter comply with the additional conditions that R B − R V = 1 and R V − R I = 1.3 from equation (12).
In equation (1) it was shown that the color (B−V ) 00 max is only marginally dependent on Table 4 . The coefficient α of the decline rate, the absorption-to-reddening ratio R, and the absorption-corrected mean absolute magnitude of normal SNe Ia with ∆m 15 = 1.1. ∆m 15 . This is vindicated here by the α's in Table 4 It becomes clear from the above that any change of β affects necessarily the coefficients α, because an excess ∆β causes a change of the color excess of
This affects the absorption-corrected magnitudes M 00 B , taken as an example, by
Hence, if the intrinsic dependence of M B on ∆m 15 is ∆M 00 B ∝ α∆m 15 , one observes instead
The analogue holds for the color excesses E(B −V ) 35 derived from tail colors (B −V ) 
such that ∆E(B −V ) host , being the mean of ∆E(B −V ) max and ∆E(B −V ) 35 , varies like
We have adopted, besides R B = 3.65, β = 0.045 (equation 1), γ = −0.068 (equation 2) as the intrinsic values. Yet some authors have adopted other values of R, β and γ which necessarily reflect on the observed value of α. For instance Phillips et al. (1999) have chosen ∆β = 0.069, ∆γ = 0.068, and R B = 4.16. If one subtracts the resulting ∆α = 0.285 from their proposed value α ′ = 0.786 ± 0.398 one obtaines α B = 0.501 ± 0.398. Altavilla et al. (2004) have taken ∆β = 0.045, ∆γ = +0.068, and R B = 3.5; this leads to ∆α = 0.198 which, subtracted from their preferred value α ′ = 1.061 ± 0.154, yields α B = 0.863 ± 0.154. These two determinations of α B embrace the adopted value of α B = 0.612 ± 0.073 in Table 5 within statistics. -If we had set the coefficient β = 0.045 ± 0.044 in equation (1) equal to 0, as Parodi et al. (2000) did, the present fiducial sample would give α B = 0.532 ± 0.083 which is the same as their value within the errors.
The correlation of type-Ia SN luminosity and light curve shape has a considerably history. First suggested by Pskovskii (1967 Pskovskii ( , 1971 Pskovskii ( , 1984 it was taken up by Barbon et al. (1973) . Phillips (1993) used first the decline rate ∆m 15 to parametrize the correlation, however he had to depend on inaccurate Tully-Fisher and surface brightness fluctuation distances, which resulted in an overestimate of the slope α B by a factor of ∼ 4.5. The steep slope was the reason why Sandage & Tammann (1995) questioned the correlation altogether. If Phillips had been correct in the steepness of the Pskovskii effect, implying a luminosity variation of 2.5 mag in B over the full range of ∆m 15 , the use of SNe Ia as standard candles would have been substantially compromised. Only when sufficient relative velocity distances became available the determination of the slope α began to converge (Hamuy et al. 1996b; Phillips et al. 1999; Parodi et al. 2000; Sandage et al. 2001; Altavilla et al. 2004 ). The remaining differences are now explained by the sensitivity of α on the adopted relation between color and ∆m 15 (equations 1−3).
From the above it is clear that a positive/negative excess of the coefficient β in equation (1) propagates into E(B−V ) host and into the absorption values such that the magnitudes M 00 max (or m 00 max ) are too faint/bright by R∆β∆m 15 . Yet it is to be noted that the magnitudes M 00 max 15 , normalized to ∆m 15 = 1.1, are not affected by this error, because they are corrected by an additional term ∆α∆m 15 = R∆β∆m 15 of opposite sign. The error compensation is only exact if E(B −V ) host is determined from the intrinsic colors given in equation (1) . In the present case also the intrinsic colors from equations (2 & 3) are used to determine E(B − V ) host , but the three determinations agree so well that it is sufficient here to show that any effect of an incorrect value of β on M 00 max 15 is compensated by the adopted value of α in Table 4 . Perlmutter et al. (1997) have introduced the "stretch factor", s, instead of ∆m 15 to characterize the light curve shape. The two parameters s and ∆m 15 show a tight correlation (Jha 2002; Altavilla et al. 2004) ; they are interchangeable for all practical purposes.
An alternative method to allow for the correlation between luminosity and light curve shape and to determine at the same time the total absorption A V was introduced by Riess et al. (1996 , see also Jha 2002 Wang et al. 2003; Tonry et al. 2003) . Their various forms of "Multi-color Light Curve Shape" (MLCS) fitting are difficult to apply and offer no obvious advantages.
The Dependence of the SN Luminosity on the Color
Following a proposal by Tripp (1998) and Parodi et al. (2000) we test the question whether SN luminosity depends on the color (B − V ) Figure 12 ). The correlations should be considered, however, with some reservations because the range of about ±0.15 mag in either color is only about two times the estimated observational error of a single color determination (about ±0.07 mag).
In the following the correlation of SN luminosity on (B −V ) 00 max is taken at face value. (B −V ) colors are preferred over (V −I) colors because the latter are not available for all SNe Ia of the fiducial sample. The allowance for the color dependence does not shift the mean luminosity of SNe Ia, but brings a marginal decrease of the luminosity dispersion, at least in I. In any case the allowance for color can bring no harm.
SN Magnitudes Corrected for ∆m 15 and Color
From the discussion in § 6.2 and 6.3 follows that minimum scatter of the absolute magnitude M 00 BV I can be achieved by correcting for the decline rate ∆m 15 and color (B−V ) 
leads with the fiducial sample of 62 SNe Ia to the coefficients a, b, and c in Table 5 .
If one subtracts the first two terms of equation (23) sample -always on the basis of H 0 = 60 -are shown in Figure 13 . They are well fitted by Gaussians after five SNe Ia, discussed in § 5.2, are excluded. SNe-91T, with SN 1991T as the prototype and long suspected to be overluminous, are spectroscopically well defined (e.g. Li et al. 2001b , and references therein). The observed and derived photometric properties of the known quartet are listed in Table 1b and 3b, respectively. They are characterized by quite slow decline rates ∆m 15 . Their intrinsic color (B −V ) 00 max , being unknown, was assumed to be given by equation (1) like that of normal SNe Ia. If one derives color excesses E(B −V ) host and absorption values on this basis, one finds the mean photometric parameters given in Table 6 . The fact that the resulting mean value of < (V −I) corr max >= −0.29 is similar to normal SNe Ia shows that the present assumption Table 6 , turn out to be brighter than normal SNe Ia (equation 28 below) by ∆M B = −0.40 ± 0.08 on average with remarkably small scatter. Even if one reduces their luminosity to ∆m 15 = 1.1 (equation 14) they remain overluminous by −0.32 ± 0.08. This conclusion could only be avoided by postulating that SNe-91T were very blue at maximum, i.e. (B − V ) 00 max ≈ −0.11. This is, however, not supported by interstellar absorption lines which give (B−V ) 00 max = −0.04 to +0.06 for SN 1991T (Filippenko et al. 1992 ) and (B−V ) 00 max = −0.03 for SN 1997br ).
SNe-91T are rare events. Four representatives out of a total of 124 corresponds to a relative frequency of about 3%. A few unrecognized SNe-91T may have to be added, but on the other hand their presumed overluminosity enhances their discovery chance, which is further enhanced by their slow decline rates. Hence a rate of roughly 3% seems realistic. Li et al. (2001b) have noted in the pre-maximum spectra of some SNe Ia features typical for normal SNe Ia and others typical for SNe-91T (see also Garavini et al. 2004) . At maximum and later they have normal spectra. The prototype is SN 1999aa; the class is here designated as SNe-99aa. Seven SNe Ia in Table 1 were classified as SNe-99aa by Li et al. (2001b) ; they are marked with a dagger. If one determines their host galaxy extinction on the assumption that they have (B−V ) colors at maximum and at t B = 35 d like normal SNe Ia, their average color (V −I) 00 max becomes roughly the same as for normal SNe Ia as seen in Table 6 . Since SNe-99aa are spectroscopically a milder form of SNe-91T one expects that their luminosity lies between the latter and normal SNe Ia. This expectation is born out in Table 6 . SNe-99aa are brighter by only ∆M B = −0.30 ± 0.10 than normal SNe Ia, which is further reduced to −0.19 ± 0.10 if normalized to ∆m 15 = 1.1.
If overluminosity and strikingly slow decline rates (∆m 15 < 1.02) are typical for SNe99aa, it is noted that Table 1a contains 13 additional possible candidates. At least three of them are normal SNe Ia (SN 1997bp, Anupama 1997 and references therein; SN 1998ef, Li et al. 2001b and SN 2000E, Valentini et al. 2003) , leaving 10 candidates at most. If they are added to the 7 known cases, the total of known or unrecognized SNe-99aa in Table 1 is ≤ 14%, i.e. less than estimated by Li et al. (2001b) . Their true frequency in a volumelimited sample may be even lower considering that their suggested overluminosity and their slow decline rates favor their discovery.
SNe-91bg
Seven SNe Ia in Table 1b (excluding SN 1986G) are of type SNe-91bg with SN 1991bg as the prototype. They are characterized by peculiar spectra (Mazzali et al. 1997 , and references therein), very red color, low luminosity and unparallelledly fast decline rates ∆m 15 . Their rate of occurrence seems high in early-type galaxies. This offers a handle on their intrinsic properties, because the four known SNe-91bg in early-type galaxies may be assumed to have minimum reddening. Since the remaining three SNe-91bg in spirals are not significantly redder [∆(B−V ) 00 max = 0.66±0.09 versus 0.59±0.08] we assume that the internal reddening of this class can be neglected. Minimal reddening is also independently confirmed for SN 1999bg in the spiral NGC 2841 from late-phase multi-color photometry ). The ensuing mean photometric parameters are compiled in Table 7 .
The SNe-91bg emerge -besides for their spectral peculiarities -as a separate class of SNe with quite narrowly confined photometric properties. Their decline rate varies little about ∆m 15 = 1.91, while no normal SN Ia is known with ∆m 15 1.7. Their extremely red intrinsic colors have only moderate scatter. In fact their (V −I) 00 max shows less scatter than normal SNe Ia. Their absolute magnitudes show somewhat more variation than normal SNe Ia, but they are all strikingly underluminous by ∆M B = 2.11±0.16, ∆M V = 1.48±0.14, and ∆M I = 0.93 ± 0.11 on average. The underluminosity may be somewhat reduced if we have underestimated the host galaxy absorption, but we deem values as large as A B host ≈ 0.3 (and correspondingly less in V and I) as unlikely. Models of two SN-91bg (SN 1991bg and SN 1999by) were elaborated by Mazzali et al. (1997) and by Höflich et al. (2002) .
The frequency per unit volume of SNe-91bg can roughly be estimated by noting that the seven known cases all lie within 5000 km s −1 , and that Table 1a contains 47 SNe Ia within this distance limit. Of these, 45 have ∆m 15 < 1.7 and the remaining two (SN 1981D and 1984A) are normal SNe Ia on the basis of their colors. Hence seven cases out of a total of 54 correspond to a frequency of 13%, or somewhat more because their fast decline rates impair their discovery probability (see also Li et al. 2001a ). Since they occur preferentially in early-type galaxies, it is suggested that they stem from an older population (Howell 2001 ).
Two Additional Peculiar SNe Ia (SN 2000cx AND SN 1986G)
Only two SNe Ia in Table 1 are neither normal nor belong to the SNe-91T (including SNe-99aa) and SNe-91bg classes.
SN 2000cx
The spectrum of SN 2000cx resembles SNe-91T at early phases, but its light curve is highly unusual, in fact unique Candia et al. 2003) . The observed photometric parameters are given in Table 1b . The intrinsic photometric properties at maximum are calculated here for two different assumptions. a) The SN has (B − V ) 00 max = −0.01 like normal SNe Ia, or b) The SN suffers zero reddening in its S0 host galaxy. The ensuing colors and luminosities are shown in Table 6 . In either case SN 2000cx may be with M 00 B max −20.0 one of the brightest SN in the entire sample. Fisher et al. (1999) have argued that such high luminosities, although still depending on the exact value of H 0 , require one Chandrasekhar mass of pure 56 Ni which cannot be provided by a single White Dwarf. They proposed therefore a model with two merging White Dwarfs. SN 2000cx may be a prime candidate for this process.
SN 1986G
The spectrum of SN 1986G is similar to SNe-91bg, but less extreme (Cristiani et al. 1992 , and references therein). Its photometric observables are in Table 1c . They show that SN 1986G was observed to be even redder than SNe-91bg, but to have a clearly slower decline rate. Much of its redness is certainly due to its position in the dust lane of NGC 5128 (Cen A).
The intrinsic color and luminosity are calculated here for two different assumptions. a) (B−V ) 00 max of SN 1986G is given by equation (1) like normal SNe Ia, and b) it has the tail color (B−V ) 00 35 = 1.067 which, from equation (2), is the tail color of a normal SN with ∆m 15 = 1.69. The results for both cases are shown in Table 7 . In the latter case, with the tail color as standard, the extinction E(B−V ) max 35 becomes 0.489, which seems on the low side given its position in a prominent dust lane. However, even the small reddening makes SN 1986G bluer than average SNe-91bg and its relatively slow decline rate (∆m 15 = 1.69) remains untypical for this class, although with the distance modulus of NGC 5128 of (m − M) 0 = 27.80 (Thim et al. 2003 ) its absolute magnitudes M BV become quite similar to SNe-91bg. On the other hand case a) leads to E(B −V ) host = 0.922 and E(B −V ) total = 1.037 (including Galactic reddening) in good agreement with the independent estimates of Rich (1987) and Cristiani et al. (1992) . Hence, we prefer solution a) and conclude that the luminosity of SN 1986G lies inbetween normal SNe Ia and SNe-91bg (see Table 7 ).
An overview of the luminosity distribution in B of the various types of SNe Ia is given in Figure 14 . 
THE HUBBLE DIAGRAM OF NORMAL SNe Ia
The Hubble diagram -log cz vs. m corr BV I -is shown in Figure 15 for 108 normal SNe Ia. The recession velocities are corrected for streaming motions as described in the explanation of column 5 of Table 1 A slightly curved Hubble line, corresponding to a flat Universe with Ω Λ = 0.7, is fitted to the points in Figure 15 . The corresponding relation is given by Carroll et al. (1992) φ(z) = 0.2m
where φ(z) = log c(1 + z 1 )
and where the intercept is given by
From this follows the decisive relation As equation (27) will be provided in the forthcoming summary paper, the determination of C λ is given here.
Nine solutions for C λ are presented in Table 8 for different subsets of the SNe Ia in Table 1a . The subsets are defined by velocity cuts and by different amounts of the total reddening E(B −V ) t .
It is very satisfactory that the solutions 1-3 and 6-8 for SNe Ia beyond 3000 km s 
It is also noted that C B − C V = 0.005 ± 0.006 corresponding to (B −V ) 00 = −0.025 ± 0.03, and that C V − C I = 0.051 ± 0.006 corresponding to (V −I) 00 = −0.26 ± 0.03, -both values being consistent with the observed colors in equation (4).
The solutions 6-8 admit different amounts of the total extinction E(B − V ) t in the Galaxy and in the host galaxy. This has virtually no effect on C I , and even C B , which is most sensitive to absorption corrections, changes by not more than 0.005 (corresponding to 0.025 mag). This proves in favor of the adopted unconventional values of R BV I (equation 13). The SNe Ia in Table 1a have <E(B−V ) t >= 0.16, and an error of R B of more than ∆R B ≈ ±0.25 would cause a larger discrepancy. The limitation of the maximum value of E(B−V ) t does not lead to a decrease of the scatter about the Hubble line. This suggest that the magnitude dispersion is mainly due to random errors of E(B−V ) t and of the corresponding absorption corrections.
If one averages the B, V , and I magnitudes to define the Hubble line in solutions 1-8, the scatter is not reduced, which indicates that the magnitude errors are strongly correlated.
It is not meaningful to compare the values of C BV I derived here with those of other authors, because they depend on a number of choices taken here: the intrinsic color of SNe Ia, the reddening and absorption law, and the reduction to the standard values of ∆m 15 = 1.1 and (B −V ) 00 max = −0.024. It is therefore mandatory, if the present values of C λ are to be used to obtain H 0 through equation (27) , that the calibrating SNe Ia are treated according to the prescriptions given here.
The dispersion about the Hubble line in solution 3, i.e. σ BV I = 0.14 mag, is quite satisfactory for a large sample of 62 (58) SNe Ia. Tripp (1998) has found from 29 SNe Ia σ B = 0.15 mag, but his reddening-to-absorption ratio of R B = 2.09 for Galactic and host galaxy absorption seems unrealistic. Previous values of σ V = 0.14 (Hamuy et al. 1996b; Phillips et al. 1999) or even σ V = 0.12 mag Jha et al. 1999 ) and σ V = 0.20 mag (Tonry et al. 2003) . The "Bayesian Adapted Template Match" (BATM) of Barris & Tonry (2004) yields a scatter of σ (m−M ) = 0.21 mag. The very small scatter of σ = 0.08 mag achieved by Wang et al. (2003) with their "Color-Magnitude Intercept Calibration" may not be representative because it is derived from a severely color-restricted sample; their color limit (B −V ) 0 max ≤ 0.05 cuts into the realistic color distribution of even unreddened SNe Ia (cf. Figure 1) .
A physically more relevant question concerns the intrinsic scatter of homogenized SN luminosities. The best handle for this is offered by the 21 (20) SNe Ia in Table 2 with minimum absorption in their host galaxies and v > 5000 km s −1 (solution 9 of Table 8 ). The higher velocity limit is chosen here to guard against peculiar motions which, if ∼ 300 km s −1 , can contribute a magnitude dispersion of 0.2 mag still at v = 3000 km s −1 . The sample gives a puzzlingly large value of σ B = 0.17, but quite low values for σ V = 0.14 and σ I = 0.10 mag. The small scatter in I is particularly noteworthy because I max , occurring before B max , requires good photometry at an early phase. Allowing conservatively for an average photometric error of σ m = 0.05 mag, we derive an intrinsic scatter of the homogenized I max magnitudes of 0.10 mag, which -in view of the many small and not so small spectroscopic and light curve differences between normal SNe Ia -is remarkably small.
We have refrained from weighting the SN data, as some authors have done, by the quoted magnitude errors or by the time interval between inferred B maximum and the onset of the photometry, although these data are given for most, but not all SNe Ia in Table 1a . The reason is mainly that the quoted magnitude errors from many different sources carry an subjective element, and that they include sometimes systematic errors and sometimes not. We have instead made alternative solutions excluding SNe Ia with large quoted magnitude errors and/or with a late onset of their photometry. In no case the result or even the statistical error was significantly changed. In view of the large sample considered here this is no surprise.
A last comment to the solutions in Table 8 concerns the relative size of H 0 in the local Universe. The strong increase of σ BV I in solution 4 and 5 is certainly due to peculiar motions whose influence becomes important at small redshifts. The median velocity of the SNe Ia in solution 4 is 1200 km s −1 . The observed magnitude scatter of σ I = 0.47 corresponds therefore to typical peculiar motions of ∼ 280 km s −1 . Within v < 1200 km s −1 the median velocity is 1000 km s −1 and the scatter corresponds here to ∼ 300 km s −1 . These values are high relative to the small rms peculiar velocity of < 100 km s −1 consistently derived over still smaller scales (e.g. Tammann & Sandage 1985; Sandage 1986 Sandage , 1987 Karachentsev & Makarov 1996) , but many of the SNe Ia lie in the Virgo cluster region which is known to be noisy (Tammann et al. 2002) , and peculiar velocities are generally expected to increase with increasing scale length up to some asymptotic value which, judging from the CMB dipole, is 630 : √ 3 = 360 km s −1 in the radial direction. -For v < 2000 km s −1 C BV becomes smaller by 0.018 ± 0.021 and C I by 0.047 ± 0.025 than in solution 3. This correspond from equation (27) to a local decrease of H 0 by 5 ± 5% or 12 ± 6%. Analogously the very local value of H 0 is, from solution 5, 9 ± 9% or 16 ± 14% smaller than the cosmic value. The local decrease of H 0 is in view of the small number of SNe Ia and the statistical errors only suggestive.
The mean absolute magnitude M corr V in equation (28) is combined with the individual apparent magnitudes m corr V in Table 3a , column 9, to yield photometric absorption-free distance moduli for 111 normal SNe Ia and hence of their parent galaxies (Table 3a , column 11). The expected random error is only σ m−M = 0.14 mag; some moduli suspected for one reason or another to be less accurate are shown in parentheses. The moduli have the advantageparticularly for the nearby galaxies -to be independent of peculiar motions. Of course, all distances are still to be shifted by a constant amount, once the adopted value of H 0 = 60 can be replaced by the actual value of H 0 , which is the ultimate aim of this series.
SUMMARY AND CONCLUSIONS
The main purpose of this paper is to update an earlier summary by Parodi et al. (2000) on the reddening, absorption and second parameter corrections for a color-restricted sample of "Branch normal" type Ia supernovae where the corrected data were used to construct the Hubble diagram in B, V , and I. Here the sample is increased to 124 type Ia supernovae with no restrictions placed on the observed color, thereby avoiding the criticisms of the Parodi et al. sample raised by others concerning observational selection biases.
All SN believed to be "Branch normal" (Branch et al. 1993) were used, together with 13 spectroscopically peculiar SNe Ia (types 91T, 91bg, SN 2000cx, 1986G ) that deviate in one way or another from the main sample. The peculiar supernovae are listed separately in Tables 1b, 1c , 3b, and 3c and are discussed in § 7.
Because no a priori cut in observed color at maximum was imposed, many of the SNe in our enlarged sample suffer non-negligible reddening in their host galaxies, and care has been taken at each step in the reductions to guard against systematic errors in the derived absorptions.
The twelve main research points made in the paper are these.
(1) The 22 SNe Ia in E or S0 galaxies and the 12 SNe Ia in the outlying regions of spirals, set out in Table 2 , are expected to have nearly negligible extinction due to the host galaxy. Their mean intrinsic colors, corrected for Galactic reddening and nearly free of any host galaxy reddening, are (B −V ) (equations 1−3) . The latter result is in variance with Lira (1995) , Phillips et al. (1999) , Jha (2002) , and Altavilla et al. (2004) , who assumed the tail colors to be independent of any second parameters.
(2) The host galaxy reddenings for all other normal SNe Ia in the sample are based on the intrinsic colors derived in item (1) (3) Due to the general color dependence of color excesses caused by the photometric bandwidth effect, the excesses E(B−V ) 35 , determined in item (2) from a late, quite red phase of the SN light curves, must be converted to the value applicable at the blue maximum phase. This is achieved by requiring that (B−V ) (4) The adopted color excesses E(B−V ) host depend on the assumption that the sample of SNe Ia in E/S0 galaxies and the outliners in spirals in Table 2 suffer no host-galaxy reddenings. If, in fact, they do suffer a non-zero amount of reddening, the true intrinsic colors of the complete sample, determined by the method of items (1) through (3), will be bluer, and the magnitudes brighter than adopted here, but this will have no effect on the calibration of H 0 to be made in the final summary paper of this series as long as the calibrating SNe Ia in host galaxies are reduced to the same color. In that case, the local calibrators would suffer the same error in absorption as would the distant SNe Ia defining the global Hubble diagram, and the error cancels.
(5) The magnitudes m 0 BV I max , corrected for conventional Galactic absorption, were transformed into absolute magnitudes M 0 BV I max for a "fiducial" sample of 62 (58) SNe Ia which have 3000 < v CMB < 20 000 km s −1 (excluding only the highly absorbed SN 1996ai and five SNe Ia deviating by more than 2σ and discussed in § 5.2) to guard against peculiar motions and other effects. A flat Universe with H 0 = 60, Λ = 0.7 was assumed. We show in § 5.2 a strong correlation of M 0 BV I max with E(B −V ) host (Figure 9 ). This correlation determines the ratio of absorption-to-reddening in the host galaxy. The absorption-to-reddening values determined in this way are R B = 3.65 ± 0.16, R V = 2.65 ± 0.15, and R I = 1.35 ± 0.21. These well determined values differ significantly from the canonical values in the Galaxy of R BV I of 4.1, 3.1, and 1.8. The significant difference with the Galactic values has been pointed out before by Branch & Tammann (1992) , Riess et al. (1996) , Phillips et al. (1999) , Krisciunas et al. (2000) , Wang et al. (2003) , and Altavilla et al. (2004) . An explanation is that the intense radiation of the supernovae in some manner modifies the size distribution of the dust grains in the host galaxy near the SN. The canonical values of R BV I have been used to determine the Galactic absorption and the new, smaller values of R BV I for the absorption in the host galaxy.
(6) The absorption-free magnitudes M 00 V of the fiducial sample are plotted against the Hubble type of the host galaxies in Figure 10 . It is confirmed that the supernovae in E/S0 galaxies average ∼ 0.3 magnitude fainter than SNe in late-type spirals, known already since 1995 (Hamuy et al. 1995; Saha et al. 1997 Saha et al. , 1999 Sandage et al. 2001 , Figure 6 ). It has been seen in a different form by the discovery by Hamuy et al. (1996b, their Figure 4) , that the decline rate, ∆m 15 , is correlated with galaxy type (SNe Ia in E/S0 galaxies have average decline rates near 1.5 mag, while those in late-type spirals have a mean rate near 1.0), coupled with the fact that the SNe Ia with large decline rates are fainter than those with smaller rates.
The reason for the M 00 max -galaxy type correlation is expected to be related to the different gestation times for type Ia SNe and the subsequent difference in the Fe abundance between E/S0 galaxies and spirals of the same age. The consequences may or may not be profound in using SNe Ia for cosmological probes as is the current trend Perlmutter et al. 1999; Knop et al. 2003; Barris et al. 2004) , depending on the precision with which the effect can be compensated for by the ∆m 15 correlations with galaxy type.
(7) The fully absorption-corrected magnitudes M 00 BV I confirm the Pskovskii (1967) effect of a correlation with the ∆m 15 decline rates (Figure 11 ) with correlation slopes of α B = 0.619 ± 0.076, α V = 0.608 ± 0.074, α I = 0.438 ± 0.076 (Table 4 ).
The present slopes α BV I , which correct for the magnitude differences of SNe Ia in E/S0 galaxies and spirals, lie between the smaller values of Parodi et al. (2000) and the larger values of Phillips et al. (1999) and Altavilla et al. (2004) . It is shown that the reason for this is the sensitivity of α BV I on the adopted slopes of the color-∆m 15 relation in equations (1−3). Steeper slopes of these relations lead necessarily to larger values of α BV I . Incorrect slopes of the color-∆m 15 relation enter the color excesses and propagate strongly into the absorption and hence into the M 00 magnitudes. They cancel, however, if the latter are normalized to a common value of ∆m 15 (M (Figure 12) , as suggested by Tripp & Branch (1999) and Parodi et al. (2000) . Therefore the adopted magnitudes M (23) and Table 5 . This slightly reduces the dispersion about the Hubble line without changing the mean magnitude of the sample.
(9) The present sample of 124 SNe Ia contains only four spectroscopically distinct SNe-91T, with SN 1991T as the prototype. Their apparent rarity must be real because of their pronounced overluminosity. The overluminosity amounts to ∆M B = −0.40±0.08 on average if one assumes them to have the same color at maximum (B − V ) 00 max as normal SNe Ia (Table 6 ). The mean overluminosity is reduced to −0.32 ± 0.08 if one allows in addition for their below-average decline rates ∆m 15 .
The new class of SNe-99aa , named after SN 1999aa, comprises seven objects in Table 1a (marked with †). They are spectroscopically between normal SNe Ia and SNe-91T, but are difficult to recognize because their spectroscopic peculiarity is confined to the pre-maximum phase. Their true frequency in a distance-limited sample may therefore be as high as ∼ 14%. They are less overluminous than SNe-91T, i.e. ∆M B = −0.30 ± 0.10, or ∆M B = −0.19 ± 0.10 if reduced to ∆m 15 = 1.1, as compared to normal SNe Ia. -SNe99aa have very slow decline rates (< ∆m 15 >= 0.92) and occur correspondingly in late-type galaxies. The mean coded type of their host galaxies is < T >= 3.7±0.5 (∼Sbc) as compared to < T >= 3.5 ± 1.0 for SNe-91T and < T >= 1.8 (∼Sab) for normal SNe Ia.
The most luminous SN in the sample is probably the very peculiar SN 2000cx which has -with plausible absorption corrections -M 00 BV ≈ −20.3. (10) Seven SNe-91bg, whose eponymous star is SN 1991bg, have sufficient photometry to be included in Table 1c . They are very red and spectroscopically peculiar. In accordance with their exceptionally fast decline rates (∆m 15 ≥ 1.9) they lie preferentially in early-type galaxies (< T >= −0.6). This suggests little absorption in their host galaxies; zero absorption is assumed here to derive their intrinsic photometric properties ( Table 7) . The SNe-91bg emerge as a surprisingly homogeneous and separate class with B magnitudes at maximum about 2 mag below that of normal SNe Ia. The luminosity of SN 1986G seems to lie between SNe Ia and SNe-91bg (see Table 7 ).
(11) The Hubble diagrams in B, V , and I for all 111 normal SNe Ia in Table 1a are shown in Figure 15 using fully corrected apparent magnitudes m corr BV I . Solutions for the intercepts C λ of the Hubble line are given for various subsets with different restrictions in Table 8 . The fiducial sample of 62 (58) SNe Ia with 3000 < v < 20 000 km s −1 is taken as the most reliable sample (solution 3 in Table 8 ). The resulting values of C λ inserted in equation (27) Table 8 ). It increases for distances shorter than 3000 km s −1 due to peculiar motions (solutions 5 and 6). Much of the dispersion beyond 3000 km s −1 is caused by random errors of the host galaxy absorption, as seen by the SNe Ia with minimum absorption in Table 2 which give σ I = 0.10 mag, if restricted in addition to v > 5000 km s −1 . This is for normal SNe Ia, after they are normalized to common values of ∆m 15 and (B−V ) 00 max , an upper limit to their intrinsic luminosity dispersion in I in view of remaining observational magnitude errors. The intrinsic dispersion in B and V may be somewhat larger.
In spite of the noticeable scatter introduced by the corrections for host galaxy absorption, the mean of the corrections must be nearly correct. This is demonstrated by solutions 3 and 6-8 in Table 8 , where different cuts of the accepted maximum value of the total color excess E(B−V ) t lead to statistically insignificant variations of the intercept C λ of only ±0.004 (corresponding to ±0.02 mag).
The combination of the absolute magnitude M corr V from above with the individual apparent magnitudes m corr V yields the absorption-free luminosity distances of 111 parent galaxies of normal SNe Ia (Table 3a , column 11). The distances are particularly valuable for nearby galaxies because they are insensitive to peculiar motions. If the value H 0 = 60 is to be replaced by any other value, the listed distance moduli need only a bulk correction by an additive term.
Had we adopted a flat Universe with Ω M = 1 the value of C λ in solution 3 of Table 8 would change by only −0.009. This would decrease H 0 by merely 2%. The insensitivity of H 0 to the cosmological model is due to the velocity cut at v CMB < 20 000 km s −1 of solution 3.
(12) The main goal of the present paper is to determine an up-to-date Hubble diagram using a large and unbiased sample of Branch-normal SNe Ia, whose magnitudes are corrected for Galactic and host galaxy absorption and normalized to standard values of the decline rate ∆m 15 and of the color (B −V ) Table 1 . Observed parameters of SNe Ia. Table 7 1) E(B −V ) host assumed to be 0.00 (see § 7.2).
Note. -Negative extinction and absorption corrections in the host galaxies have been subtracted algebraicly in columns 3-9 in order not to skew the distribution function and not to shift the mean value. For the most probable values of individual SNe Ia negative extinctions E(B −V ) host and corresponding absorption corrections should be set to zero.
